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1. HEJIA A 3AJIAYU JTUCIHUAIIJINHBI

1.1. eau AuCIUIIHHBI

dopMHpOBaHUE y CTYJICHTOB TIIYyOOKHMX W (PyHIaMEHTaJIbHBIX 3HAHUN B
00J1aCTH TEXHUYECKON TEPMOIUHAMUKH.

OsBnanenue CTyJICHTaMH (bu3uIecKoM CYIIHOCTH IIPOIIECCOB
npeoOpa3oBaHus TCIFIOBOM SHEPTHH B padoTy.

Pa3BuTHE HaBBIKOB NPAKTUYCCKOTO IMPUMEHCHHUS 3HAHUW JUIS PCIICHHUS
KOHKPETHBIX 3a/lad B OOJIACTH CO3MIaHWS M HCIIOIh30BAHUS TETUIOTEXHHUYECKOTO
o0opyaoBaHUs, pacdyeTa ©  TPOTHOUPOBAHMS  €r0  IKCIUTyaTallMOHHBIX
XapaKTEPHUCTHK.

[IpuBuTHE YMEHHS W HaBBIKA TPAMOTHO U 3(P(HEKTUBHO HCIIOIH30BATH KaK
OTIIEIbHBIC TEIUIOBBIE YCTPOWCTBA, TaK W BCTPOCHHBIC B  Pa3INYHBIC
TEXHOJIOTHYECKHE MPOIIECCHI.

1.2. 3axaun ocBoOeHHSA TUCHUILIHHBI

JlaTb HEOOXOIUMYI0 TEOPETHYECKYIO TEIUIOTEXHUYECKYH) ITOATOTOBKY
OyaymemMy KBaIM(UIIMPOBAHHOMY HH)KCHEDY.

B toMm uucie:

MOHSTH CYITHOCTh TEPMOAMHAMHUUYECKUX TPOIIECCOB B PA3IMUHBIX Cpe/iax;

OCBOHUTbH MHKEHEPHBIC METOJIBl pacueTa TEMIIEpATyp U TEIJIOBBIX ITOTOKOB B
KOHCTPYKITUSAX PA3IUIHON (OPMBI I PasIWYHBIX YCIOBHHM TMpeoOpa3oBaHUS
TEIJIOBOM SHEPTUU B padoTy;

YMETh BBIMIOJHATH TEPMOAMHAMUYCCKHE pACUYEThl JUII KOHKPETHOTO
TEIJIOTEXHUYECKOTO 000PYI0BAHUS.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII
HucruminHa «TexHuueckass TepPMOIUHAMUKAY) OTHOCUTCS K JUCIUILIMHAM
0a3oBoi yactu 00ka b1.

3. HEPEYEHDb IIJIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JAUCHUIIJIMHE
[Ipouiecc  w3yueHus AUCIUIUIMHBL «TexHUYeckass TEPMOJMHAMHKA»
HarpasJjeH Ha (OPMUPOBAHUE CIETYIONTUX KOMIIETEHITUI:
OIIK-1 - CnocobeH pemath 3ajadyu, OTHOCSIIMECS K MPOodheCCHOHAIBHOM
NEATECILHOCTH, TIPUMEHSS METOAbl MOJCIUPOBAHMSA, MAaTEMaTHYECKOTO aHaln3a,
€CTECTBEHHOHAYYHBIC ¥ OOICMH)KCHEPHBIC 3HAHUS

Pe3ysabTaThl 00yueHHs], XapaKTepU3yoimue

Komnerenuus
chopMHUPOBAHHOCTH KOMIIETEHIIUH

OIIK-1 3HaTh 3aKOHBI TEPMOJIMHAMUKHI; OCHOBHBIE
3aKOHOMEPHOCTH MPeoOpa3oBaHUs SHEPTUU B PA3TUIHBIX
TEPMOJMHAMHUYECKUX MPOLIECCAX; TPUHIMUIT JEUCTBUS U
YCTPOMCTBO TEIJIOCHIOBBIX YCTAaHOBOK, MPUMEHSIEMBIX B
oTpaciu; padouue npoiecchl U 3 HEKTUBHBIE OKA3aTETU
MPOLIECCOB B SHEPIe€THUECKUX YCTAaHOBKAX.

YMeTb PaCCUYUTHIBATDH U BBI6I/IpaTI> PaiMOHAJIbHBIC CUCTCMbI




npeoOpa3oBaHus U UCIIOIb30BaHUS SHEPTUH; UCIIOIb30BATh
BO3MOKHOCTH BBIYMCIUTEILHON TEXHUKU U MPOTPAMMHOIO
oOecrieueHus: IJii MOJIECIUPOBAHUS TEPMOJIMHAMHYECKHUX
MPOIIECCOB; MOJb30BATHCA CIPABOYHOU JIMTEPATypOd IO
TEPMOIMHAMUKE.

Bianers MHXEHEPHON TEPMUHOJIOTHUEN; HABBIKAMH
BBITIOJIHEHNSI TEPMOJANHAMUYECKUX PACUYETOB;
CTAaHJIAPTHBIMU CPEACTBAMH KOMITBIOTEPHOTO
MOJEIUPOBAHUS TEPMOJNHAMUYECKUX ITPOLIECCOB.

4. OB BEM JJUCIUITJINHBI
OO6miass TpyA0EMKOCTh JUCHUIUIMHBI «TexHuueckas TEepMOJIUHAMHUKAY
cocraBiiseT 6 3.¢.
Pacnipenenenre Tpy10€MKOCTH JUCITUTIIMHBI 10 BUJAM 3aHSITHHA
ouyHast popma o0yueHust

. Bcero | Cemectpsl

Bunpl yue6HOM paboTh HACOB 3
AyauTOpPHBIE 3aHATHS (BCEro) 90 90
B Tom uncre:
Jlexmm 36 36
[TpakTnueckue 3auarus (113) 36 36
JlabopaTtopusie pabotsl (JIP) 18 18
CamocTrosiTeibHasi padoTa 90 90
Kypcosasi padora + +
Yackl Ha KOHTPOJIb 36 36
Buibl mpOMEKYTOUYHOM aTTECTAIMU - YK3aAMEH + +
OO6m1ast TPy 10€MKOCTb:
aKaJIeMUYECKHUE Yachl 216 216
3a4.e]l. 6 6

04HO-3204Hasi popma o0yyeHust
. Bcero | Cemectpnl

Buapl yueOHOM paboThI HACOB 4
AyIuTOpHBbIE 3aHATHSA (BCEro) 80 80
B ToMm uncre:
Jlextmm 32 32
[Tpaktrueckue 3anstus (I13) 32 32
JlaGopatopusie pabotsl (JIP) 16 16
CamocTosiTesibHasi padoTa 100 100
KypcoBasi padora + +
Yacel Ha KOHTPOJIb 36 36
Buibl npoMexXyToOYHOM aTTecTaluu - 3K3aMeH + +
OO011ast Tpy10€MKOCTb:
aKaJIEMUYECKUE YaChl 216 216




3a4.e. 6 6

5. COAEP’) KAHUE JUCHUIIIUHBI MOYJISA)
5.1 Conep:xxanue pa3aejoB JUCHUIUIMHBI W paclpeaesieHUe
TPYA0EMKOCTH 110 BUIaM 3aHSTHIA
o4Has popma 00y4eHust

15?‘[ HaunmeHoBaHue TeMbl CopnepxaHue paszena Jlexn 1_315 ;‘K J;I:I?" CPC BICI?;O,
1 |OcHoBHbie moOHsATHS u|TemnoeMkocTh. DEHOMEHOIOTHYCCKUIA
OIIpEeEIICHUS U cTaTucTryeckuil noaxonsl. [lonsarus:
TEPMOANHAMUKH. TepMoJIMHaMHU4YecKas CUCTeMa, pabouee
TEJIO, TapaMeTphl COCTOSIHUA,

nporieccel.  OCHOBHBIE — MapaMeTpPhI
COCTOSIHUSL (TeMIlepaTypa, IaBJICHHE,
yaeTbHEIH 00beM u T.1.) WneambHbII
ras, 3aKkOHbl  MJE€aJbHOrO  Trasa.
YpaBHEHHE COCTOSHUA.

TenmoeMKoCTb. IlousTue 6 4 4 10 24
TEIUIOEMKOCTH, €€ KJIACCH(PHUKAIMU 10
KOJMYECTBY  BEIIECTBA, XapaKTepy
mpolecca, HMHTEpBAILY TeMIepaTyphl.
VYpaBHenue Maiiepa 11 HUJ1€aJIbHOTO
raza. CB3p MEKIY pa3IHIHBIMHU
BHIAMH  TEIUVIOEMKOCTH.  I'a30BBIE
cMecH.  XapaKTEepUCTHKH  Ta30BBIX
CcMecel, CIoCOOBI 3aJaHMs Ta30BBIX

cMece.
2 |TepMoanHAMHUYECKHE BayTpennss SHEpTHs, TEIIOTA,
MIPOLIECCHI. pabora. IlepBbrit 3aKOH
TEpPMOJMHAMUKH, €ro (HOPMYJIHPOBKH,
aQHATUTHYECKHE BBIPaXECHUS.
DHTaIbIUSL.
Pacnoaraemass u  coBepuaemas
CUCTEMOU pabora.

Tepmoaunamuueckue nukisl. [Ipsmele
u oOpareeie 1wmkiel. KIJ[ 1mwmkia,
XOJOAUIIbHBII ko3pPunueHr| 6 4 2 10 22
obpatHoro mukia. Lluxsn u Teopema
Kapno. Tepmonunamuueckas mikana
TeMIepaTyp.

IlonaTue osHTponuM Kak Iapamerpa
cocrostHUS. CTaTHCTUYECKHUH CMBICIT
SHTPOIHUH. 2-1 3aKOH TEPMOIMHAMHUKH.
DOpMyIUpPOBKA W aHAIUTHYECKOE

BBIPAJKEHUE. OHTponus u
paboToCTTIOCOOHOCTD CUCTEMBI.
3 |BoasHoit nap. [MTapametpsl BoasHOro napa. PV-, TS-u

iS - muarpaMMbl COCTOSIHUIM BOJSIHOTO
nmapa. TaOuuil CBOWCTB BOISHOTO

Hapa. COHOCTaBHCHI/IC ux C
I[I/Ial'paMMaMI/I. Pacqu
TEPMOIANHAMHUYCCKUX IIPOLIECCOB
pmoa pott 4 4 2 10 20
BOJSIHOT'O napa 110 ,HI/Ial"paMMaM nu
TabauIaM.

Hcredenne razoB u mapoB. CKOpOCTbH
WCTEYCHHUsS, €€ CBs3b CO CKOPOCTHIO
3ByKa. KpHUTHUYECKOe COOTHOIIECHUE
JIaBICHUM. YCIIOBUS Iepexofa 4epe3




KPUTUYECKYI0O  CKOpPOCTb. Como
JlaBans. [poccenupoBaHue ra3zoB U
TapoB. CymHOoCTh mporiecca.
W3menenne KaJIOpUYECKUX u
TEPMHYECKUX apaMeTpoB pu
JIPOCCETMPOBAHUH. D¢ddexr
Jxoyna-TomcoHa. Temneparypa
WHBEPCHUH.

AmnabaTHRII H
Jpoccenb-3QPEeKTHI.
Jpoccenb-3QHeKT.

HU30TEPMHUUYECKUI
WHuTerpanbHblil

ITapameTpsl
BO37yXa.

BJIQXKHOTO

XapakTepUCTUKH BJIAXKHOTO BO3yXa,
KaK cMecH HACATbHBIX rasos.
IMpomeccht  Harpema, cymku. |d -
Jmarpamma BIa)XKHOTO Bo3ayxa. Pacuet
MPOLIECCOB UaeanbHO cymiku Ha Id -
Juarpamme. PeanbubIit nporecc
CYIIKH.

Pacuer mapaMeTpoB
MTOTOKOB BO3AyXa.

CMCIICHUA

12

22

ITopuHeBoil KoMIpeccop.

[punuun peictBus. MuaukartopHas
JuarpaMma. H3oTepmuueckoe,
annabaTHOE W TONUTPOITHOE CXKAaTHE B
MOPIIHEBOM KOMIIpECCOope.
MHorocryneHuaroe c)Katue,
MHOT'OCTYIICHUATHIe KOMIIPECCOPBI.
OtHocutenbHbell  BHyTpeHHHH  KITJ]
komnpeccopa. Heobpatumoe cxatue.

12

22

ITapocunoBble yCTaHOBKH.

ITpunnunuansHas cxema IITY. Iluxn
Penkuna, ero uccnenoBanue. BiusHue
apamMeTpoB ocTporo mapa H
napameTpoB B KoHaeHcatope Ha KITJI
LUKIIA.

LIuKJIBI C pereHepaTUBHBIMHU OTOOpaMH,
C TIPOMEXYTOYHBIMH IEpPErpeBaMu H
T.1. TermiopuKamoHHbII THKIL.

12

22

I[BI/IF&TGJ'H/I BHYTPCHHETO
CropaHus.

CxeMa, YCTpPOWCTBO, KIacCHU(pUKAIHS
MPUHLINIT HEUCTBHUA. Paboune
npoueccsl B 2-x 1 4-x-TakTHeix JBC.
WunukaTopHele auarpammsl. Tormso
st JABC.  Tepmuueckmit  KIT.
Ilokazarenn  UX 3KOHOMUYHOCTH.
I'azoTypOunHBIE ycTaHOBKH. CXeMBI
I'TY. Huxmer ITY. PeakTuBHbIE,
typbopeakrusnsie I'TY. Tepmuueckuit
KIA mna I'TY.

12

24

L[I/IKJ'H)I BO3AYUIIHBIX,
KOMIPECCUOHHBIX
XOJIOAUJIbHBIX YCTaHOBOK.

Xo510AUNbHBINA ko3 urment,
XOJIOJIOTIPOU3BOANTENBHOCTE.  [pyrue
TUNBl  XOJNIOJWIBHBIX  YCTAHOBOK
(3’KEKIIUOHHEIE, abcopOIMOHHBIE).
XapaKkTepuCcTUKU u CBOWCTBa
XOJIOIMIIBHBIX areHTOB.

XonoauibHbIE MalIMHBI ¢ paboYuMu
TeJlaMH, MEHSIIOIIIMMH CBOE arperaTHoe
COCTOSTHHE, (KOHCTPYKITHH).

Krnaccudukanus xmagoareHToB.

12

24

Hroro

36

36

18

90

180

04HO-3204Has Gopma 00yUeHUs

HawnmenoBanue Tembl

Conepaxanue paszena

Jlexi

IIpax
3aH.

JIab.
3aH.

CPC

Bcero,
yac

OCHOBHEIE IIOHATHSA U

TemmoemMkocTb. PeHOMEHOTOTHUSCKHI

4

4

12

22




onpeeseHus

TEPMOJAUHAMUKU.

W CTaTUCTHYCCKHUM oaxoapl. [loHsaTus:
TEpMOJAMHAMHYECKAsI CHCTeMa, pabodee
TEJO0, rnapameTpsl COCTOSIHHS,
mporieccel.  OCHOBHBIE — MapaMeTpPhI
cocTOsIHUSL (TeMIiepaTtypa, [aBJICHHE,
yaenbHEIH 00beM u T.1.) VneanmbHbII
ra3, 3aKOHBI  HACAILHOIO  rasa.
YpaBHEHUE COCTOSIHUA.

TenmoeMKoCTb. IlonsTue
TEIUIOEMKOCTH, €€ KJIACCU(PUKAIMU 10
KOJIMYECTBY  BELIECTBA,  XapakTepy
rpoiiecca, HMHTEpBady TEMIEPATYPHI.
VYpaBHenue Maiiepa U1 UI€anbHOIO
raza. CBs3b MEXIy pa3IMYHBIMU
BUJAMH  TEILUIOEMKOCTH. I'a3oBrIC
cMecu.  XapaKTEpUCTUKH  Ta30BbIX
CMecel, CIOCOOBI 3aJaHMs Ta30BBIX
cMmeceit.

TepMO,I[I/IHaMI/I‘IeCKI/Ie

IIpOHECChI.

BayTpennss SHEPTHs, TEIIO0Ta,
pabora. IlepBbrit 3aKOH
TEpPMOJMHAMUKH, €ro (HOPMYJIHPOBKH,
aHAJTUTUYECKHE BBIPaKCHUS.
DHTaIbIUSL.

Pacnoaraemass u  coBepiuaemas
CHUCTEMOM pabora.

Tepmoaunamuueckue nukisl. [Ipsmele
u oOparueie 1mkiael. KIIJ| mnukia,
XOJIOIWJIbHBIA KodpunneHT
obpatHoro mukma. I{uxnm u Teopema
Kapno. TepmonuHamuueckass mikana
TeMIepaTyp.

IlonaTne osHTponuMM Kak mapameTpa
cocrossHUsl. CTaTHCTUYECKUH CMBICI
SHTPOIHUH. 2-1 3aKOH TEPMOIMHAMHUKH.
DOpMyNIUPOBKA W aHAIUTHYECKOE
BBIPAYKEHUE. OHTponus u
paboToCTIOCOOHOCTh CUCTEMBI.

12

22

BonsHoi nap.

[Tapametpsl BoasHOTO Napa. PV-, TS-u
iS - auarpaMMBbl COCTOSIHMN BOJISIHOTO
napa. TaOmuiel CBOWCTB BOISHOTO
napa. ComnocraBneHue ux c
JuarpaMMaMi. Pacuer
TEPMOJANHAMHICCKUX MIPOIIECCOB
BOASHOTO TMapa MO0 JuarpaMMaM |
Ta0JIAIAM.

Hcreuenne razoB u mapoB. CKOpocTh
UCTEUYCHHS, €€ CBA3b CO CKOPOCTBIO
3ByKa. KpuTHYECKO€ COOTHOIICHHE
JlaBlIicHUM. YcCIoBUA Tepexoa uepe3
KPUTHYECKYI0O  CKOpPOCTb. Comuto
JlaBana. [IpoccenupoBaHue Ta30B U
MapoB. CymHoCTh mporiecca.
W3menenne KaJIOPHUUYECKUX u
TEPMHYECKUX napaMeTpoB npu
JIPOCCENNPOBAHUM. D dexr
Joxoyns-ToMcoHa. Temneparypa
WHBEPCHUH.

AnmabaTHBII W H30TCPMUYCCKUI
npoccenb-3¢dexTel.  MHTeTpanbHbIi
npoccenb-3hdeKT.

12

22

ITapameTpsnr
BO3yXa.

BJIAXKHOT'O

XapakTepUCTUKKM BIaXKHOTO BO3IyXa,
KaK  CMECHM  HWJEaIbHBIX  T'a30B.
IMpouecchl  Harpea, cymku. Id -

12

22




Jmarpamma BJIaXKHOTO Bozayxa. Pacuer
MPOLIECCOB HeanbHO# cymiku Ha Id -
Juarpamme. Peanbnbli porecc
CYIIKH.

Pacuer rnapameTpoB CMELIEHUS
MTOTOKOB BO3AyXa.

5 |[Mopuaesoii komnpeccop. [Ipunnun aeiictBus. HuHaukaropHas
Juarpamma. W3orepmuueckoe,
annabaTHOE M TONUTPOITHOE CXKAaTHE B
MOPIIHEBOM KOMIIPECCOPE.
MHoroctyneH4yaTtoe cxarue,
MHOT'OCTYIICHUaThIe KOMIIPECCOPBI.
OtHocutensHblt  BHyTpeHHu  KITJ]
komipeccopa. Heobpatumoe cxaTue.

6 |ITapocunossie ycranoBku. |[Ipunnunuanehas cxema I[ITY. Iukn
Penkuna, ero uccinenosanue. Bnusnue
napaMmeTpoB OCTpOro mapa Hu
napameTpoB B kKoHzaeHcatope Ha KIIJ]
LUKIIA.

LIuKIIBI ¢ pereHepaTHBHBIMEI OTOOpaMH,
C TIPOMEXYTOYHBIMH IEPErpeBaMu H
T.1. TermiopuKamoHHbII THKIL.

7 |dBuratenu BHyTpeHHero|CxeMa, yCTpOWCTBO, Kiaccuukarms
CropaHusl. MPUHLINII JIEUCTBUSL. Paboune
npoueccsl B 2-x 1 4-x-takTHeIX JBC.
WunukaTopHele auarpammsl. Tomanso
st JABC.  Tepmuueckmit  KII.
[TokazaTtenm KX 3KOHOMUYHOCTH.
l'azoTypOuHHBIE ycTaHOBKH. CXeMbl
I'TY. Hukner ITY. PeakTuBHbIE,
Typ6opeaktuBnbie ['TY. Tepmuueckuii
KIIJ mna I'TY.

8 |Lluksas BO3JTYIIIHBIX, | X 0JIOIUIBHBIN KO3 HUIIHEHT,
KOMIIPECCHOHHBIX XOJIOAOMPOM3BOIUTEIBHOCTE.  JIpyrue
XOJIOAWIBHBIX YCTAHOBOK. |THITBI XOJIOIMIBHBIX YCTaHOBOK
(?’KEeKIIMOHHBIE, a0COpOIMOHHEIE).
XapakTepuCTUKH u CBOICTBa
XOJOIWIBHBIX areHTOB.

XoJoMUITbHBIE MANIMHEI C paboduMu
TEJaMH, MCHSIONUMH CBOE arperaTHoe
COCTOSIHUE, (KOHCTPYKITUH).
Krnaccudukanus xmnagoareHToB.

Hrtoro| 32 32 16 100 180

5.2 IlepeyeHb J1a60PaTOPHBIX PadoT

HN3mepenue teMneparypsl.

UccnenoBanue TepMoIMHAMUYECKUX MMApaMeTPOB MpH (a30BBIX MEepexoaax
Ha JIMHUU HACBIIICHUS KUIKOCTh Hap.

HccnenoBanue nporecca agnadaTHIECKOro IPOCCETUPOBAHUS PealbHBIX
ra3osB.

HccnenoBanue ynenbHON TEIIOEMKOCTH TBEPIBIX TEJL.

HccnenoBanue TeMI0EMKOCTH Ta30B B POTOYHOM KaJOPUMETPE.

HccnenoBanne paboThl TEPMOIIICKTPHIECKOTO MMPEOOPA30BATEIIS B PEIKUME
AJIEKTPUYECKOTO reHEpaTopa.




6. MIPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBercTBMUM ¢  y4eOHBIM IUIAHOM  OCBOEHHE  JIUCIUILIMHBI
peayCcMaTpUBAET BHITIOJIHEHHUE KYpCOBOM paboThI B 3 ceMecTpe AJi OUHOU (HOpMBI
oOydeHus U B 4 ceMecTpe JJIsi O4YHO-3a09HON (POPMBI 00yUEHUSI.

[IpumepHas Tematnka KypcoBoM paboThl: «TepMOAMHAMUYECKHUE OCHOBBI
MIPOU3BOJICTBA TEIUIOBOU U 3nekTpudeckor sHepru Ha TOL], KOC u B pailoHHBIX
KOTEJIbHBIX».

3aiayu, permaeMple NPy BBIITOJIHEHHH KypCOBOM paOOTHI:

Pacuer TepMOAMHAMUYECKHX MPOLECCOB IPOU3BOJACTBA TEIUIOBOM H
ANEKTPUYECKOUN SJHEPTUH.

Onpenenenue 3¢ (HEeKTUBHOCTH TEPMOJUHAMHYECKUX IIPOLIECCOB
ITPOU3BOJICTBA TEMJIOBOU U DJIEKTPUYECKON YHEPTUH.
KypcoBas pabora BkimouaT B cebs rpaduyeckyl0 4YacTb U

PaCUCTHO-TIOACHUTCIIbHYIO 3aIINCKY.

7. OUEHOYHBIE MATEPUAJIBI J1S1 MTPOBEJIEHUS
IMPOMEXKYTOUYHOM ATTECTAIIUU OBYYAIOIIUXCS IO
JANCIHUIIJINHE

7.1. Onucanue mokaszareJieili 1 KpuTepueB OLEHUBAHUS KOMIETEHIUM
HA Pa3JIMYHBIX 3TAaNAaX UX GopMUPOBaAHUSA, ONIUCAHUE IIKAJ OLCHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIA

Pe3ynbprarhl TEKyIIero KOHTPOJISI 3HAHUW M MEKCECCHOHHOW aTTeCTaluu
OLIEHUBAIOTCA MO CIEAYIOLENH CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBAH.

PesyabTaTel 00y4enus,

Komme- XapaKTepu3yolue Kputepuu
ATTecTOBAH He arrecroBan
TEHI U cgopmupoBaHHOCTE OlleHUBAaHHUA
KOMIICTCHIIMH
OIIK-1 3HaTh 3aKOHbI Tect Brmonaenne pabor | HeswimomHaeHue

TEPMOAVHAMHUKY; B CPOK, paboT B CPOK,
OCHOBHBIE IIPElyCMOTPEHHBIH B [IPEAYCMOTPEHHBIN B
3aKOHOMEPHOCTH pabounx pabounx
npeoOpa3oBaHus IIporpaMmax IporpaMmax
SHEPrUU B Pa3IM4HbIX

TEPMOIUHAMUYECKHUX

porieccax; MPUHIHII
JEeUCTBUS U yCTPOUCTBO
TEIUIOCUIIOBBIX
YCTaHOBOK,
MIPUMEHSEMBIX B
oTpaciu; paboune
MPOLIECCH U

3¢ deKTHBHBIE
MIOKa3aTeIH MPOLECCOB
B DHEPTETHYECKUX

YCTaHOBKaX.

VYMeTh paccuuThiBaTh U|PemeHue craHaapTHBIX Brmonaenne pabor | Hesrimonuenne
BBEIOHMpATh MPaKTUIECKUX 3312 B CPOK, paboT B CPOK,
pannoHajbHbIE IIPEyCMOTPEHHBIN B [IPpe1yCMOTPEHHBIN B
CHCTEMBI pabouux paboumnx
IpeoOpa3oBaHus u IporpaMMax IIporpamMmax




HCITOJIb30BaHUA
SHEPTUH; HCIOJIb30BATh
BO3MOKHOCTH
BBIYMCIIMTEIIEHOM

MIPOTPaMMHOTO
obecrnieueHHs
MOJICITAPOBAHHS
TEPMOAUHAMHYCCKHIX
IIPOLIECCOB,;
I0JIb30BATHCS
CIIPaBOYHOU
JINTEpaTypoun
TEPMOJMHAMUKE.

JUIA

1o

TCXHHUKU u

Bnaners nnxenepHoi
TEPMHHOJIOTUEH;
HaBBIKAMH BBITIOJTHCHUS
TEPMOIUHAMHUYECKHUX
pacueToB;

Pemenue MpUKJIaJHbIX 3a/1a4 B

KOHKPETHOU IIPEIMETHOU
obnactu

Brimonuenue pador
B CPOK,
MPEAYCMOTPEHHBIH B
pabounx
nporpammax

HeBrinonnenne
pabor B cpok,
MIPE1YCMOTPEHHBIH B
pabounx
MporpaMmax

CTaHAapTHBIMHU
cpeacTBaMun
KOMIIBIOTEPHOT'O
MOACIMPOBaHUA

HPOIIECCCOB.

TEPMOJUHAMHNYICCKUX

7.1.2 ITan npoMe:KyTOYHOI0 KOHTPOJIS 3HAHUI

PGBYJ'IBTaTI)I IMPOMCIKYTOYHOI'O KOHTPOJIA 3HAaHUU OLICHUBAIOTCA B 3 CEMCCTPC

JUTSL OYHOUM (pOpMBI O0yUEHHUS 110 YEThIPEX0aUTbHOM CUCTEME:

«OTIIUYHO»,
«XOpOoUIO»;

«YAOBJICTBOPUTCIIBHO»
CHCYIOBJICTBOPHUTCIILHO)).

Kommne-
TEeHIHUA

PesynbTaTel 00y4enusi,
XapakKTepH3ylolue
copMHPOBAHHOCTH
KOMIeTeHIHH

Kpurepun
OLIeHHBAHUS

OTJau4YHO

Xopowo

Ynaosa.

Heynosa.

OIIK-1

3HaTh 3aKOHbI
TEPMOIUHAMUKH;
OCHOBHBIE
3aKOHOMEPHOCTH
peoOpa3oBaHUs
SHEPTUU B
Pa3IHYHBIX
TEPMOIMHAMHUYECKHIX
rpoleccax; MPUHIIMII
JNEUCTBUS U
YCTPOHCTBO
TEIJIOCUIOBBIX
YCTaHOBOK,
MIPUMEHSICMBIX B
oTpaciu;, paboure
MIPOIIECCHI U

3¢ deKTHBHBIE
TOKa3aTen
MIPOLIECCOB B
SHEPTeTUYECKUX
YCTaHOBKaXx.

Tect

Brimosenne
Tecta Ha 90-
100%

Brimosnenne
TecTa Ha 80-
90%

Brimosnenne
Tecta Ha 70-
80%

B tecte
menee 70%
MIPaBUIIbHBIX
OTBETOB

YmeTs
paccuuTHIBATh u
BEIOMpATh

Pemrenue
CTaHAAPTHBIX
MPAKTUYECKHUX

3agaun
pelIeHBI B
[IOJIHOM

IIponemonctp
HUpOBaH
BEPHBII X0

[Iponemonctp
HPOBaH BEPHBII
XOJ pelleHNs B

3amauu He
peuieHbl




palMOHAaIbHEIC 3amaq oObeMe U |penieHus Bcex,| OONBIIUHCTBE
CHCTEMBI MOJTyYCHBI  |HO HE MOJYYCH 3a1a4
mpeoOpa3oBaHus U BEpHEIC BEPHBIA OTBET
HCIIOIb30BaHMS OTBETHI BO BCeX
SHEPTHH; 3aJauax
HCIIO0JIh30BaTh
BO3MOKHOCTH
BBIYHCIIUTCILHON
TEXHHUKU u
MIPOTPaMMHOTO
obecreyeHus IS
MOJICIAPOBAHHUS
TEPMOAUHAMHYCCKHIX
MIPOLIECCOB;
M0JIb30BaThCS
CIIPaBOYHOU
JIUTEPATYPOI 1o
TEPMOJANHAMUKE.
Bnanets Pemenue 3agaun IIponemonctp | Ilponemonctp | 3amauu He
HH)KEHEPHOU TIPUKJIIATHBIX peIIeHBI B HpOBaH HWpPOBaH BEPHBII | peIIeHBI
TEPMHUHOJIOTHEH; 3a/1a4 B ITOJTHOM BEPHBIH X0J | Xox perieHus B
HaBBIKaMU KOHKPETHOMH oObeMe U |perieHus Bcex,| OOJBIIUHCTBE
BBITIOJTHEHHS MPEIMETHOM TOJIYYEHBI  |HO HE MOJyYeH 3a1a4
TEPMOANHAMHYCCKHUX |00TaCTH BEPHBIC BEPHBII OTBET
pacyeTos; OTBETHI BO BCEX
CTaHJAPTHBIMH 3a/1auax
cpencTBaMu
KOMIIBIOTEPHOTO
MOJICITAPOBAHUS
TEPMOANHAMHYIECCKIX
MIPOIIECCOB.
7.2 TlpumepHblii nNepeyeHb  OLEHOYHBIX CpeACTB  (TUNOBBIE

KOHTPOJIBHBIC 3a/IJaHUSA WJIHM MHbIE MaTepHallbl, HCOﬁXO)II/IMI)Ie JJIA OIECHKH

3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONbITA 1eATEIbHOCTH)

7.2.1 IlpumepHbIii NepevyeHb 3a1aHUI 1JI51 MOATOTOBKH K TECTUPOBAHUIO
1. Yamre Bcero cocTosiHuEe paboyvero Teia onpeesieTcs CIeIyonuMu

napameTpamu:

a) yACJIbHBIM 00bEMOM B) TOJIBKO TEMITEPaTypOi
0) TaBIEHUEM U TEMIIEPATYPOU T') YIACIbHBIM 00HEMOM, JABJICHUEM U
TeMIIepaTypou
2. AGCOTIOTHOE JTaBJICHUE B CIy4ae pa3psiKeHUs OMPEEsioT o popMyIie:

a) pabc=B — psax 6) pabc=B + psax B) pabc=P/S r) pabc=yh

3. 3HaueHue yHuBepcaabHOM razoBoit nocrossHHoM R, kJ[>/(kmonb-K) paBHo:
a) 83,14 0) 848 B) 8,314 1) 0,8314
4. Nasnenue 10,2 at paBHO:
a) 1 MlIla 6) 10,2 xrc/cm2 B) 760 mm.pT.cT 1) 10 M.BOA.CT
5. Ilox naeanbHBIM ra30M NOHUMAIOT:
a) ras, B KOTOPOM OTCYTCTBYIOT CHJIbI IPUTSKEHUSI U OTTAJIKUBAHHUS

MEXKITY

MOJIEKYJIaMU
0) ra3, B KOTOPOM MOJIEKYJIbI UMES MacCy, He UMEIOT 00beMa

B) a3, IPU BBICOKOM TEMIEPATYPE U MAJIIOM JaBICHUU
I) ras, NOAYMHSIONINIICS ypaBHeHHIO Ban-nep-Baansca
6. HopmMaJIbHBIMU yCIIOBUSIMHU MPUHATO CUUTATH




a) p=101325 Tla, T=273,15 K 6) p=760 mm.pT.cT, t=0 °C B) p=101325 I1a,
t=20°C
7. BCsAKAM peaibHBIN MPOLIECC SIBIISIETCS:
a) HEPaBHOBECHBIM MPOLIECCOM 0) KPyTrOBBIM MIPOIIECCOM B) pABHOBECHBIM
8. B 3akone JlanbTOHA TOBOPUTCS O:
a) Macce CMECH ra3oB B) JJaBJICHUU CMECHU T'a30B
0) o0BeMe CMeCH T'a30B I') TeMIIEpaType CMECH T'a30B
9. N30XOpHBIM Ha3bIBAETCA MPOLECC, B KOTOPOM HE U3MEHSIETCS
a) JaBJICHUE B) 00BEM
0) TeMriepaTypa I') KOTUIECTBO COOOIIAEMOMN TETUIOTHI
10. 1151 n30XOpHOro npouecca XapakTEPHO
11. Macca BoasiHOrO mapa, coaepxaierocs B 1 M3 BIIaKHOTO BO3/1yXa, Ha3bIBACTCS:
a) a0COJIFOTHOM BJIKHOCTBIO BO3/1yXa
0) OTHOCUTENILHOM BJIaXKHOCTBIO BO3/TyXa
B) CTEIICHBIO HACHIIEHUS BO3lyXa
12. YpaBHeHue nepBOro 3ak0Ha TEPMOJAMHAMUKH I aJuabaTHOTO Mpoliecca
UMeeT
BU/I:
a)dg=du6)dqcdT u=3)dq=pdur)du=-dl
13. Tepmuueckuii KII/] uukia Kapho:
a) 6onpiie 1 6) mensiie 1 B) paeH 1
14. DHTpONHNS HE UBMEHSETCS:
a) B ©300apHOM IIpOIIeCCE B) B U30XOPHOM
0) B U30TEPMUYECKOM T') B aIua0aTHOM
15. Como JlaBans — 3TO yCTPOMCTBO ISl OJIYYEHUSI CKOPOCTH UCTEUECHUS:
a) HIKE KPUTUYECKOHN 0) paBHOI KPUTHUYECKOU B) BBILIE
KPUTUYECKOU
16. Temneparypa BOASHOIO Mapa Mpu JPOCCEINPOBAHUU:
a) yMEHbIIaeTcsl 0) YyBETUUMBACTCS B) HE U3MEHSIETCS
17. Ilpouiecc meperpena napa B 1ukiie PeHkuHa (cM. puCyHOK) nu3o0paxaeTcs
OTPE3KOM:
a) 4-5
0) 3-4
B) 6-1
r) 5-6
18. Tepmuueckuii KIIJ[ pereHeparuBHOro HMKIA C OAHUM OTOOPOM Iapa IO
cpaBHenuto ¢ KIIJI nukia Penkuna:
a) O6osplie 6) MEHBIIIE B) OJJMHAKOB
19. YpaBHuenue coctosaHus s 1 KT uaeanbHOro rasa:
a) pV=MRT 6) po =RT B) pV RT m=m

7.2.2 TlpuMepHbIii NepeyeHb 3aJaHU VIS pellleHus] CTAHAAPTHBIX 32/1a4
3anaua 1. [To 7aHHBIM aHATU3a YCTAHOBIICH CIIEIYIONIMA 0OBEMHBIH COCTAB MPUPOIHOTO Ta3a:
CH, =97.0%; C,H, =2.0%; C,H, =0.3%;
C,H,, =0.2%; CO, =0.1%; N, =0.4%.

OmnpenennuTs CpeTHIOI0 MOJIIEKYIISIPHYIO MAcCy MMPUPOIHOTO Ta3a [, INOTHOCTh T'a3a B HOPMAJIBHBIX YCIOBUSX p,



MacCOBbIe KOHIICHTPAllM¥ KOMIIOHEHTOB /i, WX NapuuanbHbele nasieHus Pj; cpemnme temnoeMkoctd Cpm, Cym M

MoKa3aresb aauadars K.

Pemenne
MomnexymsipHbIE MacChl COCTABIIIONIMX CMECh T'a30B PaBHBI (IO JAaHHBIM (PH3MYECKUX XapaKTEPUCTHK KOM-

MTOHEHTOB Ta3a M3 CIPABOYHBIX TAOJIHIT):
o, =16.04; s, =30.07; p1.,, = 44.09;
Hepy, = 58.12; He, = 44.0L Hy, = 28.02.

MOJICKyJIﬂpHaﬂ Macca NOPHUPOJHOrO Tra3a OIPEACIACTCA 110 YPaBHCHHUIO
i=n
— —_1
N
i=1

TZe i — MOJNIeKyJsipHass Macca KommoHeHTOB cmecu, CHy, CoHg, C3Hg u T. 1.5 Ij — MosipHas (wim
o0BeMHas1) KOHIICHTpALUs KOMIIOHEHTOB CMECH, OIpeneisieMas Kak OTHOIICHHE 00beMa KOMIIOHEHTa K 00bheMy
CMecCH; mj -MaccoBasi KOHIICHTPAIUs KOMIIOHEHTOB CMECH, OIpenenieMasl KaKk OTHOIICHHE MAacChl JaHHOTO KOM-
ITOHEHTA K MacCe CMECH B IIEJIOM.

Tak xak B yCJIOBHMHM 3aJjaul laH OOBEMHBIN COCTaB rasa, TO yJ00Hee BOCIOJIb30BaThCs NMEPBBHIM YpPaBHEHUEM

COOTHOILICHUS
i=n
= Z i i =0,97-16+0,02-30,07 +0,003- 44,09+ 0,002- 5812 +
i=1
+0,001-44,01+0,004-28,02 =16,56 KI/KMOJIb.
[TnoTHOCTH ra3a npu HopManbHBIX yeroBusx (0°C u 0,1 MIla) MmoxxHO ompenenuTs u3 ypaBHeHus Kianeiipona
Pv=P/p=RIT nnn n3 3akoHa ABOragpo, YTBEp)KAAIOIIEr0, YTO YICIBHBII MOJIIPHBIH 00bEeM ra3a B HOPMAJIBHBIX

YCJIOBUAX BEJIMYMHA IOCTOSIHHASA U paBHA

V= 1,0 = HAm _ 224 m¥xmons,
e
= 1638 _ 6739 kont,
Y] 22,4
ITo ypaeuenuto  Knaneiipona mpu t= 0°C u P =0,1 MIla
6
P OO0 gm0 i
RT 50,21-273,2
R= R _814 =502,1 JT:x/(xr-K).
HMm 16 56
MaccoBbie 1 00bEMHBIE KOHIICHTPAIIMK Ta3a CBSI3aHbl MEKy cOOO0U COOTHOIICHUEM
m_h
Hi o Hy !
oTCI0/1a
m =-%r,

1 y7
CHGHOB&TCHLHO, MacCCOBBIC KOHIICHTPpAIIUH OTACIbHBIX KOMIIOHCHTOB CMECH PABHBI:
Hew, 16,04

mCH4 = ~I’CH4 :m 097 0940
m
Hc,H, 30,07
My, == e, =6 ep0.02=0036,
Hesi 44,09
mC3H8 = EkLIp rCsHB = ﬁ 0,003 = 0,008,
HCHy, 58,12
C4H10 rc4H10 = ﬁ O 002 0 007
Hco, 44,01 01
=—""T -0,001=0,0027,
mco, co, = 16,56
H 28,02
my, =2 ry =2222 0,004 =0,0068,
2 4 N2 1656

Tak yTo MaccoBBIii cOCTaB rasa B MPOUCHTAaX paBCH:
CH, =94%; C,H, =3,6%; C,H, =0,8%;

C,H,, =0,7%; CO, =0,27%; N, = 0,68%.

CyMMa MacCCOBBIX KOHHeHTpaIII/Iﬁ, KaK 1 MOJIAPHBIX (OG’[)CMHLIX), paBHa CAUHUILIC:



1=n 1=n
Zmi: r=1
i=1 i=1
[TapunanbHbple JaBiIEHUS OTEIbHBIX KOMIIOHEHTOB Ta3a OINpeAesstoTcs No 3akoHy JlampToHa w3
COOTHOIICHUS
P=r-P.

Taxk uro naBnenue metana CH,, 3tana C,Hg v T. 1. B cMecHu paBHO:
PCH4 = rCH4 . P = 0,97 . 01 = 0,097 MHa,

Py, =Tc,n, P =002-0.1=0,002 MIla,
Pc,n, =Te,m, - P =0,003-0.1=0,0003 MITa,
PC4H10 = rc4H10 . P = 0,00201: 0,0002 MHa,
Pco, =Tco, - P =0,001-0.1=0,0001 MITa,
Py, =Ty, -P=0,004-0.1=0,0004 MITa.

2
CyMmMma napiuanbHbIX — JaBJICHH paBHA [aBICHUIO CMeECH
1=n
ZP, = Pen, +Pe,H, + Peyh, +Pe,hy, + Poo, + Py, = 01MITa.
i-1
CpeI[Hﬂﬂ TECIIIIOEMKOCTDH cMeEcHu OIPCACIIACTCA 10 YPABHCHUAM:
MaccoBas TCINIOEMKOCTh CMECHU

Cpm = ZmicpmiY
i=1

MOJIApHas TCIJIIOEMKOCTb CMECHU

_ i=n

Cpm = Hp 'Cpm :Zricpm‘ ’
i=1

rne C,, — MaccoBas TEIUIOEMKOCTh KOMIIOHEHTOB CMECH MpH [JaHHOW TeMIepaType; Com

— MoOJsIpHas

TETIIOEMKOCTh KOMIIOHEHTOB CMECH IIPH JAHHOHM TeMIlepaType.
[pu temueparype 0 °C u mapnenuu 0,1 MIla MOXHO NMPHMHATE, YTO TEIUIOEMKOCTH Merana C oy = 2,17

kJx/xr-K, sTana CpCZHE = 1,65 xJlx/krK, nmponana Cpcm: 1,56xIx/kr-K, Oyrana Cpcm = 1,58 xIx/krK, yrme-

KHCJIOTO Ta3a pro = 0,815 xJIx/kr-K, azora C,,. =1,039 kJIx/kr-K. CnemoBarenbHO, MaccoBas — TEIJIOEMKOCTh
2

cMecH (TIpH ITOCTOSTHHOM JaBJICHUH) paBHA
i=n
Com = Z M;C pm, =0,94-217+0,036-1,65+0,008-1,56 +
i=1
+0,007-1,58+0,0027-0,815 +0,0068-1,039 = 213 kJIx/krK.
MOHﬂpHaH TECIJIOEMKOCTb CMECH I'a30B IIPHU NOCTOSAHHOM JaBJICHUUN
Cpm = # -C pm =16,56-213=35,27 kJl/xmomb K.
U3 ypasuenust Maiiepa C,-C, =R,(C,-C, =R) MOXHO HaiiT TCIUIOSMKOCTH  CMECH IPU IOCTOSHHOM
ooveme C,,C, :
Cy =Cp —R=213-0,5021=1,63 xJ[x/krK,
Cy =Cp —R=3527-8314=2696 xix/krK.
W3 comocraBieHHUsT YHUCIEHHBIX 3HAUYEHUH TEIUIOEMKOCTEH MOYKHO OIIpEACIUTh I1OKa3aTeyib a,Z[I/Ia6aTI>I
MPpUPOJAHOIO ra3a YKasaHHOIro CocTtaBa (KaK nacajibHOI'O ra3a)
Cp C C
_Cp _Cp P =2’13_131

K=2P-ZF. s}
C, Cy Cp-R 163

7.2.3 IlpumepHbIii epevdeHb 3aJaHUM VIS pelleHus1 NPUKJIATHBIX 32124

3agaua 1. Onpenenuts napamerpsl cocrosiaust (P, v, t, U, i, S) B KpallHHX TOYKaX HHKIA ra30TypOWHHON yCTAHOBKH
MpOCTEHIIeH CXeMBI, padOTAOIIEH P CIESTYIOMNX UCXOJHBIX TaHHBIX (pHC. 1.):
HadaibHOe nmaBnenue cxatus P; = 0,1 Mlla,
KOHEYHOe maBieHue cxkatus P, = 0,5 MIla,
HauallpHas TeMieparypa cxarus ty =+ 15 °C,
HavaJbHas TeMIlepaTypa mnpouecca pacmuperus tz =750 °C.



q273

P,T,0,
P, T, v P, T,
SSC

-1 114
1 még[¢

P,T,,v

Puc. 1. Cxema npocreiinieit ra30TypOHHHOI yCTaHOBKH
1 — oceBoii komIpeccop; 2 — kaMmepa cropanus; 3 — TypOuHa; 4 — Harpy3ka

P4 Lq“ Ta 3
2 3 %-=0

‘%4
) 5

Puc. 2. lluki ra3oTypOMHHOM YCTaHOBKH B KoopauHartax P-v u 7-S

1 T 4

BHYTPEHHIOI0 SHEPTHUIO U, SHTAIBIHIO | OTPEAETHTh OTHOCHTENBHO T = 0 K, a SHTPONHUIO S ONMpeIeuTh OTHOCHTEIBHO
cocrostHmst ipu 1o =273,2 K, Py=0,101 MIla.

Jnst KaXaoro mporecca [UKIa ONPeleiuTh padoTy, KOJUYECTBO MOABEACHHOTO WM OTBEACHHOTO TeIUla, W3MEHEHHE
BHYTPEHHEH YHEPIHH, HTAJBIIHIO U SHTPOIHIO.

Onpenenuth paboTy IHMKIIA, KOJTHMYESCTBO MOJIBEICHHOTO W OTBEICHHOTO Teruia, TepMudeckuid KIT/] nukia, cpaBHUTE €ro ¢
KII[I nukna KapHo, IMerOIero  0JMHAaKOBBIC ¢ PACYCTHBIM [IUKIIOM MAaKCHMAIBbHYIO0 ¥ MUHUMAIBLHYIO TEMIICPATYPhL.

IMoctpouts nukn B koopaunatax P-v u 7-S. Pabouee Teno — 1 kr  Bo3ayxa (R=0,287 xJx/xr-K, Cp=1,006 xJ{x/kr-K;
Cy=Cp — R=0,719 xIx/xrK).

Jnst BO3MyXa MPUMEHUMO YpaBHEHHE COCTOSHUS neanbHoro rasa Po = RT.

Pemenue

1. Onpeoenenue napamempog cocmosinust 8 KpAuHux mo4kax Yyukid.

Touxa 1.

P,=0,1 MIla; t;=t+ 15°C; T;=t; +273,2=288,2 K;

RT; 287-288,2

B e = 0,827 M3/KF;
1 01-10

U =

p= i =1,21kr/m;
U
i1=Cp T,=1,006-288,2 = 289,9 kJIx/kT;
u =Cy T,=0,719-288,2 = 207,2 kJIx/KT;

s, = CplIn 2 —Rin-2L ~10061 2882 _ 0 2871 2L _ 0,057 siperkc.
To ) 2732 0101

Crnenmyer 3aMETUTh, YTO €CITH OIpEICICHHE DHTPOIHMU B TOYKE WAET IPH COBIMAJNAIOIIEM 3HaueHHWHU HaBieHus P;=Py, To

T
ypaBHEHHe YIpoInaeTcs u npuaumaet Bux Sq =Cp In L

0
Touka 2.
k-1 1,4-1
k
=1 22| " —2882 22| _use7k:
Py 01
- C_P - 1,006 =14:
Cy 0719
t,=T, - 273,2=183,5 °C;
RT :
vy =—2= L%GGJ = 0,262 m¥/kr;
P, 0510
Py = N B 382 /v,
v, 0,262

i,=Cp-T»=1,006-456,7=459,4 xJ[)/KT;
u;=CyT,=0,719-456,7=328,4 xJIx/kr;

T P
s, =Cp In T—2 ~RIn P—2 =1,0061n %—0,287 In 001;5 =0,057 KJx/xrK.
0 0 y y



Touxa 3.
P3=P,=0,5 MIla; T5=t; +273,2=1023,2 °K;
RT3 ~287-10232

L3 = e = 0,587 M3/KF;
P 0,5-10
P3 =i ! ———=1,704 xr/v*;
vz 0,587

i3=Cp-T3=1,006-1023,2=1029,3 x[x/KT;
u3=CyT3=0,719-1023,2=735,7 xJIx/xr;

T, P,
537Cp|n——R|n =1,0061In 10235—0287| £—0869KI[)K/KFK
To Po 0,101
Touka 4.
P,=P,=0,1 MITa;
k-1
Ty (P3) k.
T, \P, ’
Ty 1023,2 _
Ty = — = - =6458K;

Pk (0514
Sl

=T, - 273,2 = 376,6 °C;
RT, 287-6458

vy =—= =" —185m%kr;
P, 01-10°
p4:i= L =0,54 xr/m?;
v, 185

i,=Cp'T,=1,006:645,8=649,7 x]JIx/kT;
uy=Cy'T,=0,719-645,8=470,8 xJ[x/xT;

sS4 =Cp In ——-RIn—= Py =1,006In—— 6458 -0,287In —— 0l = 0,869 xIx/xrK.
T 273,2 0,101

0 P , :

2. [locmpoenue yukna 8 koopounamax P-v u T-S.

[porieccsl, nzodpaxaemspie B P-v U T-S KOOpMHATAX, HCOOXOAUMO CTPOUTH HE MEHEE YeM IO TPEM TOUYKAM.

J1n1st Hax oK ACHHMS ITapaMeTPOB NPOMEKYTOUYHBIX TOUSK BHAYaNe Ha 0 MPUHATH IIPOM3BOJILHO 3HAYEHHE OJJHOTO KaKOT0-JIH00
napamerpa TakuM 00pa3oM, YTOOBI ATO 3HAYECHHE HAXOIMIOCh MEXK/Ty €r0 YHCIICHHBIMU 3HAUSHUSIMU B KpaHHUX TOYKax Mpolecca.
[Mocnenyronmii mapameTp OIpenesseTcs M3 ypaBHEHHs, XapaKTepH3YIOLIEro JaHHBIH IPOIECC, COCTABICHHOTO ISl OJJHOM
(yr060i1) M3 KpaifHUX TOYEK mporecca | IS MPOMEKYTOYHOM TOUKH.

Mpouecc 1-2. Touka «a». [Ipuaumaem P,=0,3 MIla. [lo ypaBHeHHIO agnadaThl HIEATHHOTO Ta3a Po* =C n1s1 Touek «a» u 1
nmeeMm P, 0", = P;'0" mim

1 1

P(L( U, = Plk Uy

1 1

k 1

v =o] 2L € =021l 2L — 0377 wir;
P 03
. . 6 .
7, 2 Parva _0310°-0377 o0,
R 287
£,=120,9 °C;

i,=CpT,=1,006-394,1=396,5 KIK/KT;
u,=C\T,=0,719-394,1=283,4 xJIx/kr;

s, =Cp InT—”—RIn Fy 4 =1,006In 3941—0 287|n£—005691<)1>1</1<r1<
T 2732 0,101

0 PO ) »
AHaNOrMYHO ONpeNeIAI0OTCS MapaMeTphl Ha BCeX APYTHX Mpolieccax paccMaTpuBaeMoro nukia. [1o HaliieHHbIM 3HaYeHUAM
CTPOUTCS LUKJI B KoopAuHaTax P-v u 7-S. Macmrab BeIOMpaeTcst IpOU3BOIBHO UCXOA] U3 YHCIIEHHBIX 3HAYCHUH TapaMeTpoB.
3. Onpeoenenue pabomei, Koauuecmea no06e0eHHO20 UNU OMEEOEHHO20 MEnna, UsMeHeHue SHYmpeHHel dHepauul, dH-
Manbnuy U IHMPONUU 0I5l KadlcO020 npoyeccd Yuria.
Mpouecc 1-2 (agnabaruueckwuii, iq = 0)
Qr2=Au+l,=Ai+w; ;=0
[oTennmansaas paboTa
Wip = il — iz = Cp(Tl — Tz) = 1,006(288,2 — 456,7) =- 169,5 K}l)K/KF —
pabota 3aTpaunBaeTCcs.
Tepmoaunamugeckas pabora
I =u;—up; = Cy(Ty — T) =0,719(288,2 - 456,7) = - 121,2 xJIx/kT;
Ai =1i,—i; =169,5 xJ[x/kr;
Au = Up— Uy = 121,2 xJIx/kr,



As;, =0, Tak Kak (; , = 0.
Mpouecc 2-3 (u306apuueckuii, P = idem)
lp5 = Py(03 — 02) = 0,5-10°(0,587 — 0,262) = 0,162-10° kJ[/Kr;
W3 =0;
023 = i3 — i2 = CP(T3 - T2) = 1,006(1023,2 — 456,7) =569 KI[)K/KF, -
TEIUIO TTOJIBOUTCS
Auy 3= Cy(T3—T;) =0,719(1023,2 - 456,7) = 407,3 kJx/xT;
I3 =023+ Auyz =569,7 - 407,3 = 162 x]J[x/xkT,
T
AS,3 =Cp In=2=1,006In 10232 _ 812 Jlx/kr K,
' Ty 456,7

As,; =5;—5, =0,812 xlw/xrK.

Ipouecc 3-4 (aguabaruyeckuii, dg = 0)
O34 =AlUgg+ 134 = Aigg+W34=0;
W34 = i3 — i4 = CP(T3 - T4) = 1,006(1023,2 - 645,8) = 379,7 KI[)K/KF,
|3,4 =Uz—Ug = Cv(T3 — T4) =271,4 KI[)K/KF,
AS3.4 = 0, TaK KakK (34 = 0.
Ipouecc 4-1  (u306apuueckuii, P = idem)
W1 =0;
Oa1 = Ai4,l t Wy = Cp(Tlf T4) ==1,006(288,2 - 645,8): - 359,7 KI[)K/KF -
TETLIO OTBOJUTCS.
Augg = Cy(Ty —T4) = 0,719(288,2 - 645,8) = - 257,1 kJDK/KT;
l41 =P (v1— vg) = 0,5:10%(0,827 - 1,85) = - 0,102-10° k [Ix/x;
U3 [IEPBOTr0 HAYANIA TEPMOJIHUHAMUKH (41 = AUy + |41 nMeem:
l41= Q41— Augq = - 359,7 - (-257,1) = - 102,6 kJ[k/Kr — paboTa MOABOIUTCS

T 288,2
ASs1 =Cp In =L =1,006In 222 - 0812 wIx/krK,
ar==r T 6458 e

4 )
nim
AS4y =S, —S4 =0,056-0,868=0812 x/l/xrK.

JlaHHBIC BBIYMCICHUNA CBOAATCS B TaOMI. 1, 2.

Tabmuma 1
Pe3ynbTaThl BRIYMCICHHUHN 0 TOYKAM
[Tapamerpsl
Touan P, MIla | v, M%xr| t,°C T,K |, xJIx/xr KIIZ(l r KI[)KS/lKF'K
1 0,1 0,827 15 288,2 289,9 207,2 0,057
2 0,5 0,262 | 183,5 | 456,7 459,4 328,4 0,057
3 0,5 0,587 | 750 |1023,2 | 1029,3 7357 0,869
4 0,1 1,85 | 372,6 | 645,8 649,7 470,8 0,869
Tabmmma 2
Pe3ynbTaThl BEIUMCIIEHUH 110 Ipolieccam
TIpoueccsr| |, x x/kr | W, kJDx/kr|Al, kKJ)x/Kr K]IAXI:/lKr g, kJIx/Kr « )Ixé/SK’r'K
1-2 -121,2 -169,5 169,5 121,2 0 0
2-3 162 0 567,7 407,3 569,7 0,812
3-4 2744 379,7 -379,4 2714 0 0
4-1 -109,6 0 -359,7 -257,1 -359,7 -0,812
Padora nuukiaa
Tepmoaunamudeckas padora
l,=lio+ g+ las+1,=-121,2+ 162 + 271,4 - 102,6 = 210 kJ{x/KT.
[TorenumansHas padbora
W, =Wy +Woz+ Wig+ Wy =-169,5+379,7 =210 xJ[x/xr.
B xpyroBsix mporeccax |, = w,,.
Kosm4iecTBo moie3Ho MCIoIb30BaHHOTO TEIlIa B IIAKIIE
Unon = q2.3 - qd,l =210 KI[)K/KF
B kpyroBom TepMOIUHAMHUYECKOM IIPOIIECCE KOIMIECTBO MOABEACHHOTO TEIlIa YACIIEHHO PaBHO padoTe:
q=1,=w,=210 x/lx/kr.
Tepmuueckuii KI1/] uuxia
Qnos _ 210
nn =——=——>=0,3686=37%.
Unoos 569,7
KIIA muxia KapHo, nMeromero oJuHaKoBbIe ¢ paCYeTHBIM LUKIOM MAaKCUMaIbHYI0 U MUHIMAbHYIO TeMIIEPaTyphl
i _q-Jmin g 2882 oa5 . 700

T 10232
ne> .



7.2.4 TlpuMepHBbIlii NepevyeHb BOMPOCOB VISl MOJATOTOBKH K 3a4eTy
He npenycMoTpeHO y4eOHBIM TUIAHOM
7.2.5 IllpumepHbIii NepedyeHb 3aaHUi AJ1s1 pellieHUus1 NPUKJIATHBIX 327124
1. OcHOBHBIE TEPMUYECKUE U KATIOPUUECKHE ITAPAMETPhI COCTOSIHUS UACAIbHbBIX
ra3oB. /laBiieHue, yaenbHbIN 00bEM.
2. Temniepatypa. Crioco0sl 3amepa temriepatyp. [llkansr Temneparyp.
. [lonsiTHE MAeabHOIO raza. Y paBHEHHUE COCTOSHHMSI HI€aJIbHOTO Ta3a.
4. [Tonsitue 06 0OpaTUMBIX U HEOOPATHUMBIX, PABHOBECHBIX U HEPABHOBECHBIX
poLeccax.
. PaboTa 1 BHYTpEeHHS SHEPIHUsl.
. TennoBoii Hacoc. TpanchopmaTopbl TEIUIOTHI.
7. TernoeMKoCTb. BHUIIBI TEMIOEMKOCTEN U CBA3b MEXAy HUMU. Onpenenenne
KOJIMYECTBA TEIUIOTHI YEPE3 TEIUIOEMKOCTH.
8. MI30XOpHBIi NPOLECC UACATBHOIO ra3a U €ro UCCIeA0BaHME.
9. U306apuueckuii npouecc uAeaabHOro ra3a u ero Uccie0BaHue.
10. 30TepMuueckuii mpoLece nAeanbHOro ra3a u €ro HCCieJOBaHueE.
11.AnnabaTrueckuii mpoLecc UIealbHOIO ra3a 1 €ro UCCiIeI0BaHue.
12.ITonuTponHbIi NpoOLIECC U €T0 UCCIEAOBAHUE.
13.Cmecu uneanbHbIX ra3oB. CriocoObl 3a/1aHus ra3oBbix cMeceil. COOTHOIICHUS
MEXIY MacCOBBIMHU, OOBEMHBIMU U MOJIbHBIMU JOJISIMU.
14.3akoH /lanbpTOHA.
15.Bnaxsnsiii Bo3ayx. [lapaMeTpsl BiIa)KHOTO BO3AyXa.
16.IToctpoenue |d-muarpaMMbl BIQXKHOTO BO3yXa. XapaKTePUCTHKA ApaMETPOB.
17. Temneparypa TOYKH POCBI © MOKPOT'O TEPMOMETPA.
18.TeopeTnuecknili M1 NPAKTUYECKUI MTPOLIECC CYIIKU. XapaKTEPUCTUKA
TEIJIONOTEPH MPHU CYIIKE MATEPUAIOB.
19.11epBslii 3aKOH TepMOAUHAMUKA. POPMYIIUPOBKA U MATEMAaTUYECKOE
IIPE/ICTABIICHHUE.
20.YpaBHEHHE MEPBOTO 3aKOHA TEPMOJIUHAMUKH JIJIS MMOTOKA.
21.IHukn KapHo u ero aHanms.
22.Btopoii 3aKoH TepMoArHaMuKH. “TeruioBas cMepTh” BceneHHOMN.
23.IlonsiTre sHTpONUU. DHTpONHTHAS S-T-1uarpamma.
24 PeanbHble ra3pl M Tapbl. Y paBHEHUE COCTOSHUS PEAbHBIX Ta30B
Ban-nep-Baanbca.
25.KauecTBeHHbIE OCOOEHHOCTH pEabHbIX ra30B.
26.1S-nmuarpamma BoissiHOTO mapa. M300pakeHne nporeccoB U3MEHEHUSI COCTOSTHUS
BOJISIHOTO Mapa B |S-nuarpamme.
27 Ilpouecc mapooOpaszoBanus B PV-, TS- u i1S-nuarpammax npu V=Const. Anaim3
nporecca.
28.IIpormecc mapoodpaszoBanus B PV-, TS- u iS-muarpammax npu P=Const. Ananus
nporecca.
29.Ilpouecc mapoodpazosanus B PV-, TS- u i1S-muarpammax npu T=Const. Ananus
npolecca.
30.M303HTanbIHBIN POLIECC BOISHOIO Mapa U €ro aHaJIN3.

(O8]
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31.ITapocunoBoii uki PeHkrHa. DJ€MEHTHI CXEMBI.

32.Ananu3z napocuioBoro nukia B PV-,TS- u iS- quarpammax. Tepmuueckuit KIT/]
UKJIA.

33.PerenepaTuBHBIC UK TAPOCUIIOBBIX YCTAHOBOK.

34.[ukiibl TYpOUH C IPOMEXKYTOUYHBIM OTOOPOM Iapa.

35. KoMOMHUPOBAHHBIN U pa3AesIbHbIA METO/IbI IPOU3BOJICTBA TEIJIOBOU U
AIEKTPUUECKOM SHEPTUH B TYpOHHAX C PETYIUPYEMBIM OTOOPOM..
TexXHHKO-I3KOHOMUYECKOE CPABHEHHUE

36.[IpoccenrpoBaHue ra30B U MapoB.

37.Pacuer npouecca JpoCCETUPOBAHUS BOJSTHOTO Mapa ¢ MPUMEHEHHEM
IS-TuarpaMMel.

38. Muddepenumanbubiii 1poccesib-3PHEKT.

39.UuTerpanbHblil 1poccenb-3(pQexT.

40.KpuBas uaBepcum.

41.AGcopOLMOHHAs XOJI0IUIIbHAS YCTaHOBKA.

42.KoMITpecCUOHHBIE MTAPOBHIE XOJIOAUIbHBIE YCTAHOBKH.

43.Bo3nyniHas X0JI0JuIbHAsl YCTAaHOBKA.

44 VneanpHasi XOJOAUIbHAS MAIIMHA, UCTIOJIB3YIOMIast 0OpaTHbIN 1K KapHo.

45.1ukiel nopmHeBbiX [IBC ¢ moaBo0M TEIIOTH IIPU TOCTOSTHHOM 00bEeMeE.

46.11ukibl nopmHeBbiX [IBC ¢ mogBoaoM TEMIOTHI TPU MOCTOSIHHOM JIaBJICHHH.

47 .uxnst mopmrHeBbIX JIBC ¢ moaBogom temtoTs! ipu V= Const u P=Const.

48.Cxxatue ra3oB 1 mapoB. OQHOCTYIIEHYATHIA KOMITPECCOP.

49. MHoOroctyneH4aTblii KOMIIPECCOP.

50. MoniHOCTh Ha Bally OJJTHOCTYIIEHYAaTOr0 ¥ MHOTOCTYIIEHYAaTOTO KOMIIPECCOPOB.

7.2.6. MeToauka BbICTABJIEHHS  OIEHKH TPU  TNPOBeIEeHUU
NMPOMeKYTOUYHOI aTTecTAlNu

DK3aMeH MPOBOJUTCS MO TECT-OMJIeTaM, KaX bl U3 KOTOPHIX coaepkuT 10
BOIPOCOB U 3a7auy. Kaxxp1ii mpaBUIIbHBIN OTBET Ha BOMPOC B TeCTe olleHuBaeTcs 1
Oasutom, 3amava ornennBaercs B 10 6ayios (5 0aioB BepHOE pelieHue U 5 6aios
3a BEpHbIN OTBET). MakcuMabHOE KOJUYECTBO HaOpaHHBIX OauioB — 20.

1. Ouenka «HeynoBieTBOPUTENHHO» CTABUTCS B CiIy4ae, €CIH CTYJCHT
HaOpas MeHee 6 0asnIoB.

2. OneHka «Y JOBIIETBOPUTEIHHO» CTABUTCS B ClIydae, €Clid CTYJEHT HaOpas
ot 6 1o 10 6amnoB

3. Ouenka «XopoIo» CTaBUTCS B Cllydae, eclii CTyJIeHT Haopain ot 11 mo 15
OaJLIoB.

4. Onenka «OTIMYHOY» CTABUTCS, €CIU CTyAeHT Habpas oT 16 no 20 6amios.

7.2.7 IlacnmopT OlIEHOYHBIX MATEPHAJIOB

Ko
KoHnTponupyemblie pa3einbl (TeMbl) A . |HamMmeHOBaHWE OICHOYHOTO
Ne n/mt KOHTPOJINPYEMOU
JTUCIUTLTAHBI CpeacTBa
KOMTIETCHIINH
1 OcHOBHEBIE [TIOHSITHUS u|OIIK-1 Tect, 3ammura
onpeJeeHUsl TEPMOIUHAMUKHU. n1abopaTopHBIX padoT,
TpeOOBaHMS K KypCOBOMY
MIPOCKTY




2 TepMoanHaMUUYECKHE TPOIECCHI. OIIK-1 Tect, 3amura
n1abopaTopHBIX padoT,
TpeOOBaHUS K KYPCOBOMY
MIPOCKTY

3 Bonsnoii nap. OIIK-1 Tecrt, 3ammura
nabopaTopHbIX padoT,
TpeOOBaHUS K KYPCOBOMY
MIPOCKTY

4 [TapameTpsl BIIAXKHOTO BO3AyXa. OIIK-1 Tecr, 3ammuTa
n1abopaTopHbIX padoT,
TpeOOBaHUS K KypCOBOMY
MIPOCKTY

5 [TopuineBoii kommpeccop. OIIK-1 TecrT, 3ammuTa
1abopaTOpHBIX padoT,
TpeOOBaHUS K KypCOBOMY
POEKTY

6 [TapocuiioBbie yCTaHOBKH. OIIK-1 Tecr, 3ammra
1abopaTOpPHBIX padoT,
TpeOOBaHUS K KypCOBOMY
POEKTY

7 JiBurarenu BHyTpeHHero cropanus. |OIIK-1 Tecr, 3amuTa
1abopaTOpPHBIX padoT,
TpeOOBaHUS K KypCOBOMY

IPOCKTY
8 Hukner BO31ylIHBIX,|OITK-1 Tecr, 3ammuTa
KOMITPECCUOHHBIX XOJIOAMIIBHBIX nabopaTopHBIX padoT,
YCTaHOBOK. TpeOOBaHUS K KYpCOBOMY
MIPOCKTY

7.3. MeToauyeckue MaTepuajibl, ONpeaesIsiiONAe  MPoOLEAYyPbI
OLlCHMBAHUSA 3HAHUI, YMEHHUI1, HABBIKOB U (MJIM) ONBITA AeSATEJIbHOCTH

TecTupoBaHne OCYIIECTBISETCA, JHUOO TIPHU IOMOIM KOMIIBIOTEPHOM
CHUCTEMBl TECTHPOBaHMS, JHOO C HCIIOJIH30BAaHWEM BBIIAHHBIX TECT-3aJaHUN Ha
oymaxxHoMm HocuTtene. Bpemss tectupoBanus 30 MuH. 3aTe€M OCYIIECTBISETCS
MpPOBEpPKAa TECTa IK3aMEHATOPOM M BBICTABIISIETCS OIICHKA COTJIACHO METOIUKU
BBICTABJICHUS OIIEHKH MPU MPOBEACHUU TPOMEKYTOUHON aTTEeCTAINH.

Pemienne craHgapTHBIX 3aJa4  OCYIICCTBISETCS, JIMOO TIPU TOMOIIH
KOMITBIOTEPHOU CUCTEMbI TECTUPOBAHUS, JIMOO C UCIIOIL30BaHNEM BbIJJAHHBIX 3aa4
Ha OymaxxHoM Hocutene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBISETCS
MpOBEpPKa pEIIeHUs 3ajad IK3aMEHATOPOM M BBICTABJISETCS OIEHKA, COIJIACHO
METOJMKH BBICTABIICHHS OLIEHKH MPU MPOBEJICHUH IPOMEXKYTOUYHOM aTTECTAlIUH.

Pemenve mnpukiagHBIX 3adad  OCYMIECTBIAETCS, JMOO TIPH TIOMOIIU
KOMITBIOTEPHOU CUCTEMBI TECTUPOBAHUS, JIMOO C MCIIOJIb30BaHNEM BBIJITAHHBIX 33724
Ha OyMakHOM HocuTene. Bpems pemenus 3agady 30 MmuH. 3aTeM OCYIIECTBISETCS
MPOBEpPKa pPEIICHUsS 3aJlad AK3aMEHATOPOM M BBICTABIIACTCS OIICHKA, COTIJIACHO
METOJMKH BBICTABIICHHS OLIEHKH MPU MPOBEICHUH IPOMEXKYTOUHOMN aTTECTALIUH.

3ammTa KypcoBoi paboThl, KypCOBOTO MPOEKTA WJIK OTYETa 10 BCEM BUJIaM
MPAKTUK OCYIIECTBIISIETCA COTJIACHO TpeOOBaHUSM, MPEABSIBISIEMBIM K paboTe,
OMHMCAaHHBIM B METOAMYECKHX MaTepuanax. [IpumepHoe Bpems 3allluThl Ha OJTHOTO




cTynenta coctaBisieT 20 MuH.

8 YYHEBHO METOAUYECKOE U UHOOPMALIMOHHOE
OBECHHEYEHUE JUCHUIIJIMHBI)

8.1 Ilepeuenb yueOHOIi JHTepaTypbl, HEOOXOAUMOM ISl OCBOEHUSI
TUCHUNITIHHBI

OcHoBHas MTepaTypa

1. TexHuveckass TepMOAMHAMHKA W TEIUIOTEXHUKA [DIEKTPOHHBIA pecypc]| /
coct.: A. A. Xamenko, M. 0. Kamuanuenko, A. H. Bucnorysos. - CraBponons :
Cesepo-KaBkasckuii penepanbhbiii yauBepcureT, 2017. - 107 c. - ISBN 2227-8397.
URL: http://www.iprbookshop.ru/75606.html

2. Texandeckass TepMOIMHAMHUKA W TEIIOTEXHHKA : MPAKTUKYM / cOCT. A. A.
Xamenko; coct. M. 0. Kaymnnuenko; cocr. A. H. Bucnory3oB; MunuCTEPCTBO
oOpazoBanusi u Hayku P®; @enepanbHOoe TOCYJapCTBEHHOE ABTOHOMHOE
oOpazoBareibHOE  y4pekJeHue Bbiciiero oOpaszoBanusi  «CeBepo-KaBkaszckuii
dbenepanbHbIi yHUBEpcUTET». - CTaBporonb : CKOY, 2017. - 107 ¢. : wi. - bubamorp. B
KH.
URL: http://biblioclub.ru/index.php?page=book&id=483836

3. OBunHHHKOB, 1O. B.
OCHOBBI TEIUIOTEXHUKHU [ DNEKTpoHHBIN pecypce] : Yuebnuk / FO. B. OBunnnukos, C. JI.
Emuctpatos, 0. U. [apos. - OcHoBsl Temnorexuuky ; 2025-02-05. - HoBocuOupck :
HoBocubupckuii rocynapcTBeHHbIM TexHudeckuil yHuBepcuter, 2018. - 554 c. -
["apanTrpoBanHbiii cpok pazmMenieHuss B ObC no 05.02.2025 (aBromposoHranusi). -
ISBN 978-5-7782-3453-6.
URL.: http://www.iprbookshop.ru/91274.html

4. TerutoTexHUKa [ DNEKTPOHHBIN pecypc] : YuebHoe nmocodue / A. B. I'nanes [u
ap.]. - Temnorexnuka ; 2020-02-05. - Caparos : Hayunas xuura, 2019. - 287 c. -
["apantupoBanubiii cpok pazmenienus B ObC o 05.02.2020 (aBromposoHramus). -
ISBN 978-5-9758-1790-7.
URL: http://www.iprbookshop.ru/81061.html

5.  Pacder mpoleccoB  TEIUIONPOBOJHOCTH M KOHBEKTUBHOTO
terooomMeHa [TekcT] : MeToauveckue yKa3aHWsl K BBIMOJHEHUIO KYpPCOBOW U
MPaKTUYECKON paboThI o JTUCHUILINHAM: "Temmomaccooomen",
"TemiorazocHaOK€HUE C OCHOBaMHU TEIUIOTEXHUKHU", "DHeprocOepexeHue B
Termno3HepreTuke”, ""TexHUudeckrue CpeACcTBA M METOAbl 3allUThl OKPYKAIOLIEH
cpenbl”, "TexHudeckas TepMOJMHAMUKA U TEIJIOTEXHUKA" 11 OakaiaBpoB
Hanpasinennit  08.03.01 "CrpourensctBo", 13.03.01 "Temnosnepretuka u
terotexnuka", 21.03.01 "HedrerazoBoe gemno", 18.03.01 "Xumuueckas
texHosnorusa" Bcex gopm obyuenusi / ®I'bOY BO "Boponex. roc. TexH. yH-T",
kKadeapa TemiorazocHadxkeHus U HeprerazoBoro jaena ; coct. : B. H. MenbkymoB,
H. A. TlerpukeeBa. - Boponex : BopoHEXCKHII TOCYapCTBEHHBIN TEXHUYECKUN
yHUBepcuTteT, 2021. - 38 ¢. : ui. : Tabn. - bubmuorp.: c. 29 (4 Ha3B.).

6. DkcrmepuMeHTaIbHOE UCCIENOBaHUE TPOIEeCcCOB TertooOMeHa [Tekcer] :
METOJMYECKUE YKa3aHUs K BBITIOJIHCHUIO JTAOOPATOPHBIX Pa0O0T MO JUCITUTIIIMHAM:
"Temnomaccodmen", "TemnorasocHaOkeHHE C OCHOBAMH TCIUIOTEXHHKH',



http://www.iprbookshop.ru/75606.html
http://biblioclub.ru/index.php?page=book&id=483836
http://www.iprbookshop.ru/91274.html
http://www.iprbookshop.ru/81061.html

"TexHuueckass TEPMOAMHAMUKA U TEIUIOTEXHHUKA" MJIA CTYAEHTOB HaIlpaBJICHUI
noaroroBku  08.03.01  "CrpourenbctBo",13.03.01  "Temnmosnepretnika u
tertotexHuka", 21.03.01 "HedrerazoBoe aemo", 18.03.01 "Xumuueckas
texHosorus" Bcex ¢opm obyuenus / ®I'BOY BO "Boponex. roc. TexH. yH-T",
Kadeapa temnorazocHadxkenus U Hedrerazoporo jaena ; coct. : B. H. MenbkymoB,
H. A. IlerpuxeeBa, A. 1. Konocos, JI. M. UynunoB. - BopoHnex : BopoHexckuii
rOCYJIapCTBEHHBIN TEXHUYECKUM yHUBEpCcUTET, 2021. - 28 c. : wi. : Tab.

/. TepmoanHaMHUYECKUE OCHOBBI TPOU3BOJICTBA TEIUIOBOM M AJIEKTPUUECKOMN
sHeprun Ha TOIl, KOC u B palioHHBIX KOTeNnbHBIX [TekcT] : MeTomuueckue
yKa3aHUsI K BBINOJHEHUIO MPAKTHUYECKUX 3aHSITUH M KypCOBOTO MpoekTa (pador)
st ctyneHnToB HampasieHus noAarotoBku 08.03.01 "CrpowutensctBo”, 21.03.01
"Hedrerazopoe neno", 13.03.01 "TemnosHepreTuka u TemaoTexXHUKa" Bcex Gopm
oOoyuenus / @I'BOY BO "Boponex. roc. TexH. YyH-T", Kkadeapa
TeriorazocHadxkenuss U Hedreraszoporo nena ; coct. : JI. H. Kuraes, I'. H.
MaprtbiHeHKO. - BopoHex : BOpPOHEXCKHN TOCYIapCTBEHHBIM TEXHUYECKUM
yHuBepcuteT, 2021. - 39 ¢. : un. : Tabi. - bubmuorp.: ¢. 30 (4 Ha3B.).

8. MHccnenoBanme TepMOAMHAMUYECKUX MapaMeTpoB Ta30B [Tekcrt]
METOJMYECKHE YKa3aHWsI K BBIMOJIHEHHUIO JAOOPATOPHBIX pabOT MO JUCHUILINHE
"TexHuyeckass TepMOJUHAMHKA" JJI1 CTYJACHTOB HAMpPaBJICHUA TMOJTOTOBKH
08.03.01 "CrpourennctBo", 13.03.01 "TemiosHepretnka W TEIJIOTEXHUKA'",
21.03.01 "HedTerazosoe neno" Bcex hopm 00yuenus / ®I'BOY BO "Boponex. roc.
TexH. yH-T", kadeapa Teraora3ocHadxeHuss U HedrerasoBoro aena ; coct. : 1. H.
Kuraes, I'. H. Maprteinenko. - Boponex : BoOpoHEXCKHI TrocyaapCTBEHHBIN
TeXHUUYECKUW yHuBepcuteT, 2021. - 36 c. : wi. : Tabm. - bubmumorp.: c. 32 (5 HaszBs.).

JlononHUTeNNbHAS TUTEPATypa

1. MonekyisipHast pu3MKa U TEpMOJIMHAMUKA [ DNEKTPOHHBIN pecypc] : YueOHoe
nocodue / T. B. JlyOoBuiikas [u ap.]. - MonekyssipHast (pu3rKa ¥ TEpMOJIMHAMUKA
2025-03-01. - Boponex : Boponexckwii roCyJIapCTBEHHBIN
apXUTEKTYpHO-CTpOUTENbHBIM  yHUBepcuteT, ObC ACB, 2018. - 90 c. -
["apantupoBanubiii cpok pazmenienns B ObC o 01.03.2025 (aBromposoHramus). -
ISBN 978-5-7731-0696-8.

URL: http://www.iprbookshop.ru/93269.html

2. KyzuemnoB, O. A. Tepmoaumnammka B HedrerazomnepepabaThBaIONICH |
XUMHYECKOM mpombiiuieHHOCTH : MoHorpadust / O.A. Ky3neuos. - Mocksa|bepiun :
Hupexr-Menua, 2019. - 165 c. : T1abn., wi - bubmiorp. B kxH. - ISBN
978-5-4499-0080-7.

URL: http://biblioclub.ru/index.php?page=book&id=560697

3. Kpaiino, A. B. Tepmomunamuka u temnonepenayda. Yacrtp 1.
TepmoannaMuka [DneKTpoHHBIN pecypc] : YuebHoe nocodue / A. B. KpaitHos, E.
H. ITamkos. - Tomck : Tomckuil monurexHuyeckuii yausepeurer, 2017. - 160 c. -
ISBN 978-5-4387-0769-1.

URL: http://www.iprbookshop.ru/84039.html

4. Tepmomunamuka (a3oBbIX MpeBpaieHu u auddys3us B meTtamiax u
CIutaBax [ DIeKTpoHHBIHN pecypc] : Yuednoe nocobue / 0. H. Mantotuna [u ap.]. -
Tepmoannamuka (a3oBbIX MpeBpalieHuid U AuPQy3us B MeTalaX U CIUIaBax ;
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2025-02-05. - HoBocubupck : HoBocuOupckuili rocyjapCTBEHHbIN TEXHUYECKHI
yHuBepcuteT, 2017. - 108 c. - I'apanTtupoBaHHblli cpok paszmemieHuss B ObC no
05.02.2025 (aBTompononramnus). - ISBN 978-5-7782-3312-6.

URL: http://www.iprbookshop.ru/91453.html

8.2 IlepeyeHb HMH(MOPMANMUOHHBLIX TEXHOJIOTHI, HCHOJb3yeMbIX MNPH
OCYHIECTBJICHMH 00pa30BaTeJIbHOI0 MpoLecca MO AUCHUILIMHE, BKJIIYas
nepeyeHb  JHUIEH3MOHHOTO  NPOrPAMMHOr0  obOecledyeHHsi, PeCcypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOMN ceT «MHTEepHeT», COBPEeMEHHBIX
Nnpo¢ecCHOHAIBHBIX 0a3 JAHHBIX 1 HHPOPMALNMOHHBIX CIIPABOYHBIX CHCTEM:

JII/IIIeH3I/IOHHOC nporpaMmmMHoe o0ecnmeyeHue
— Microsoft Office Word 2013/2007;

— Microsoft Office Excel 2013/2007;

— Microsoft Office Power Point 2013/2007;

— I'pann-Cwmera,

— Acrobat Professional 11.0 MLP;

— Maple v18;

— AutoCAD;

— 7zip;

— PDF24 Creator;

— IIporpamMmmHas cucreMa aJig OOHapy>KEHUs TEKCTOBBIX 3aMMCTBOBAaHUM B y4€OHBIX
Y Hay4dHbIX paboTax « AHTumiaruat.BY3»

Pecypchbl uHOpPMALIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn « AHTEepHE?
— Poccuiickoe obpazoBanue. denepaibHblii 00pa30BaTENbHBIN NOPTA:
YUPEKACHHUS, POTPaMMBI, CTaHAapThI, By3bl, ... koa moctyma: http://www.edu.ru/
— O6pasoBarenbHblii opTain BI'TY, kox noctyna: https://old.education.cchgeu.ru

NudopmanuoHHbie CIPABOYHbIE CUCTEMBI
— becnmatnas  anekTponHas OuOnmoreka onnaH «EamHOE  OKHO K
00pa3oBaTeNbHBIM pecypcamy», ko poctyna: http://window.edu.ru;
— BI'TV: wiki, kox nocryna: https://wiki.cchgeu.ru/;
— YHuBepcuTeTCKas OMOIMoTeKa oHlaiy, ko goctymna: http://biblioclub.ru/;
— OBC UsnarensctBa «JIAHbY, koa noctyma http://e.lanbook.com/;
— DBBC IPRbooks, kox moctyna: http://www.iprbookshop.ru;
— HayyHas onekTtpoHHas Oubnmuoreka €eLIBRARY.RU, xon noctyna:
http://elibrary.ru/

CoBpemeHHblIe npodeccHOHANbHbIE 0a3bI JAHHBIX
— East View, kox nocryna: https://dlib.eastview.com/
— Academic Search Complete, kon mocrymna: http://search.ebscohost.com/
— Hedreras.py, xox mocryna: https://neftegaz.ru/
— «["eonornyueckast OMOINOTEKA» — MHTEPHET-TIOPTAN CTICTIMATM3UPOBAHHON
JAUTEpaTyphl, Koa gocryna: http://www.geokniga.org/maps/1296
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— DneKkTpoHHas oubnunoreka «I"opHoe TEII0N, KOJ{ JOCTyIna:
http://www.bibl.gorobr.ru/

— «"OPHOITPOMBIINIJIEHHHK) — MexayHapoIHbII OTpacieBOil pecypc, KO
nocryma: http://www.gornoprom.ru/

— MINING INTELLIGENCE & TECHNOLOGY —
NudopmanmoHHo-aHaTUTHYECKUI TTOPTal, KOJI JOCTYyIA:
http://www.infomine.com/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJAUMAS JISA
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLECCA

MarepuanbHO-TEXHUYECKas 0a3a BKIIOYAET:

—  Crneuuanu3upoBaHHbIE  JIEKIIMOHHBIE  ayJUTOPUH,  OCHAILCHHBIE
000pyAOBaHUEM JI JEKIMOHHBIX JEMOHCTPALUA U MPOEKTOPOM, CTALIMOHAPHBIM
HKPAHOM.

— VYyeOHblE ayaUTOpUH, OCHALIEHHBIE HEOOXOIWMBIM O0OpPYIOBAHHEM.
Ayautopun  JUIs  NPOBEIAEHUS  MPAKTUYECKHX 3aHiATHH, 00OpyJAOBaHHbBIE
MPOEKTOPaMH, CTALIMOHAPHBIMU SKpAHAMU U UHTEPAKTUBHBIMU JIOCKaMHU.

— Ilomemenuss s camMOCTOSITENIbHOM pabOThl CTYJEHTOB, OCHAILlEHHBIE
KOMIIBIOTEPHOU TEXHUKOM C BBIXOJIOM B ce€Th "MHTEpHET".

— bruOIMOTEeYHBIN AJIEKTPOHHBIA YUTAJIBHBIHN 3aJ1 C JOCTYIIOM K 3JIEKTPOHHBIM
pecypcaM OMOIMOTEKH U IOCTYIIOM B 00pa3oBaTesibHbIi opTan BI'TY.

10. METOAUYECKUE YKA3ZAHUSA AJISA OBYYAIOLIUXCS 11O
OCBOEHUIO IUCIUAIIJIMHBI MOAYJIA)

[To nmucuumniuHe «TexHuuyeckas TEPMOJUHAMUKA) YHUTAKOTCS JIEKIUH,
MPOBOAATCS TMPAKTUYECKUE 3aHATUS M J1abOpaTopHbie pabOThI, BBITIOIHSIETCS
KypcoBas padoTa.

OCHOBOM M3Y4YCHMSI AUCHMIUIMHBI SIBIISIIOTCS  JIGKIIMM, HAa KOTOPBIX
U3JIaraloTcsa HauboJee CyIIeCTBEHHbIE U TPYAHbIE BOMPOCHI, @ TAKXKE BOIPOCHI, HE
HalIe/AIIne OTPAXKEHUS B YYeOHOU JTUTEpATypeE.

[IpakTyeckure 3aHSATHS HAIMPaBJICHBl Ha MPUOOPETECHUE MNPAKTUUYECKHUX
HaBBIKOB pacyeTa TEPMOAMHAMHUYECKUX MPOLIECCOB. 3aHATHS MPOBOMASTCS ITyTEM
pelIeHrs KOHKPETHBIX 33/1a4 B ayJJUTOPUH.

JlabopaTopHbie pabOThI BHIMOTHSIOTCS Ha JaOOpaTOPHOM O0OPYTOBAaHUU B
COOTBETCTBHUH C METOJMKAMH, TPUBEJICHHBIMHU B YKA3aHUIX K BBIMIOJTHEHUIO PaOOT.

Metonuka BBIIIOJIHEHUSA KypCOBOI paboThI M3J10KEeHA B
y4e0HO-METOIMYECKOM MOCOOMHU. BBITIONHATH ATaIbl KypCOBON pabOThI JOJKHBI
CBOECBPEMEHHO U B YCTAHOBJICHHBIE CPOKH.

KonTposnbs ycBoeHus Marepuana AUCUUILUIMHBI MPOW3BOJIUTCS MPOBEPKOU
KypCOBOM pabOThI, 3aIIUTON KypCOBOM pabOTHI.

Bun yueOHbIX

N JleATenbHOCTh CTYIEHTA
3aHATUN
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Jlekusa

Harmncanne KoHCHEKTa JIEKIMN: KPAaTKO, CXEMaTUYHO, MOCIIET0BATEIBHO
(GUKCHpPOBaTh  OCHOBHBIC  IIOJIOXKCHHS, BBIBOJABI,  (DOPMYITHPOBKH,
000011eHUs; MTOMeuYaTh Ba)KHbIE MBICIIH, BBIAETATH KIIOYEBBIE CJIOBA,
TepMuHBI. [IpoBepka TEpMHHOB, MOHATHUH C MOMOUIBIO SHUMKIOIEINM,
CJIOBapel, CIPAaBOYHHKOB C BBIIMCHIBAHUEM TOJIKOBAHUNW B TETPalb.
O6o3HaueHue BOIPOCOB, TEPMHUHOB, MaTepUaia, KOTOPHIC BBI3BIBAIOT
TPYIHOCTH, IIOMCK OTBETOB B pEKOMEHIyemMoil sureparype. Ecam
CaMOCTOSITENIFHO HE ynaeTcs pa3o0paThCsi B Marepuaie, HEoO0XOAUMO
chopMylIMpoBaTh BOMPOC U 3a/laTh MpPENoAaBaTeNi0 Ha JEKIUU WIA Ha
MPAKTUYECKOM 3aHSITHU.

[IpakTnueckoe
3aHATHE

KoncnektupoBanue pekoMeHAyeMbIX HCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM
JEKUUH, IMOATOTOBKA OTBETOB K KOHTPOJBHBIM BOIPOCAM, MPOCMOTP
pexkoMeHyemoil nuteparypsl. [IpociaymBanue ayano- u Buaeo3anucen
0 3aJaHHOW TeMe, BBINIOJHEHHWE pacueTHO-TpaHUUecKnX 3aJaHuil,
pelieHue 3a1a4 1o aropuTmy.

JlaGoparopHas
pabora

JlaGopaTopHble pabOThI TO3BOJISIFOT HAYYUTHCS IPUMEHSATh TEOPETHUECKHE
3HaHUs, OJY4YECHHBIE HA JIEKLIUU NP PELICHUH KOHKPETHBIX 3a7a4u. YToObI
Hau0oJjiee palMOHAIBLHO M IOJHO UCIOJIb30BaTh BCE BO3MOXHOCTH
71a00paTOPHBIX JJI MOATOTOBKU K HUM HEOOXOAMMO: CilelyeT pa3ooparb
JEKIHIO 110 COOTBETCTBYIOILEH TEME, 03HAKOMUTCSI C COOTBETCTBYIOLINM
paszenoM ydeOHHMKA, HpOpadoTaTh [JONOJHUTEIbHYIO JIUTEpaTypy H
VCTOYHUKHU, PEUIUTh 33124 U BBIIOJHUTH JIPYr'vie MHUCbMEHHBIE 3a/1aHus.

CaMocTosTeIbHas
paborta

CamocrosiTenpHas paboTa CTYICHTOB CIIOCOOCTBYET ITyOOKOMY YCBOCHHUS
yueOHOro Marepualia U pa3BUTUIO HAaBBIKOB  CaMOOOPAa30BaHMSL.
CamocrosiTenpHas padoTa MPeAroaraeT caeIylIne COCTaBISIONINE:

- pabota ¢ TeKcTaMu: y4yeOHHMKaMH, CIPAaBOYHHKAMH, JOMOJTHHUTEIHHON
JUTEPATYPOH, a TaKKe MPOPadOTKa KOHCIIEKTOB JICKITHH;

- BBIIIOJIHEHUE JIOMAIIIHUX 33JJaHUN U PACUETOB;

- paboTa HaJ TEMaMH JIsl CAMOCTOSTEIbHOIO U3YUYEHHUS;

- ydacTue B paboTe CTyJeHYECKIX HayYHBIX KOHPEPEHIIUN, OMTMMITHAT;

- MIOJITOTOBKA K TPOMEKYTOUYHON aTTECTAIUH.

IloaroroBka k
IIPOMEKYTOUYHON
aTTeCTallluU

['oTOBUTBHCS K MPOMEKYTOUHOM aTTECTAlMU CIEAYET CUCTEMATUYECKH, B
TEUEHHE BCEro ceMectpa. MIHTeHCHBHAs MOArOTOBKA JOJKHA HAYaThCA HE
MO3/IHEE, YEM 3a MECSAL-IIOJTOPA 10 POMEKYTOUHOM arrecTaluuu. /laHHbIe
nepea dK3aMeHOM TpH AHS S(QEeKTHBHEE BCEro HCMOJB30BATh IS
IIOBTOPEHMS M CUCTEMATU3al[MU MaTepHUalIa.




